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WHAT IS CLAIMED IS: 

1. An electronic device containing a polythiophene derived 
from a mo'Hiomer segment or monomer segments containing two 2,5- 
thienylene segments, (I) and (n), and an optional divalent linkage D 



— D — 





wherein A is a side chain; B^s hydrogen or a side chain; and D Is a divalent 

linkage, and wherein the number of A-substituted thienylene units (I) in the 

\ 

monomer segments is from about 1 to^afe^t 10, the number of B-substituted 
thienylene units (11) is from 0 to afe^out 5, and the number of divalent linkages 
D is 0 or 1 . 




2. An electronic devfee in accordance with claim 1 wherein 
A is alkyi containing from about<5^rborv\atoms to about 25 carbon atoms; B 

is alky! containing from about 0 to about 4 carbon atoms; and D is an arylene 

\ 

or a dioxyarene, each containing from about\^ to about 40 carbon atoms, or 
an alkylene or a dioxyalkane, each containing from about 1 to about 20 
carbon atoms. 



3. An electronic device in accordarrce with claim 1 wherein 
A is alky! containing from about 6 to about 15 carbon atoms; B is hydrogen; 
and D is arylene containing from about 6 to about 24 cari^on atoms. 



-37- 



• 



4, An electronic device in accordance with claim 1 wherein 
D is phen^^ne, tolylene, xylylene, biphenylene, substituted biphenylene, 
phenanthrenytene, dihydrophenanthrenylene, fluorenylene, 
dibenzothiophentediyl, dibenzofurandiyi, carbazolediyi, methylene, 
polymethylene, dia[kylmethylene, dioxyalkane, dioxyarene, or oligoethylene 
oxide. 

5. An ^ectronic device in accordance with claim 1 wherein 
A is hexyl, heptyl, octyl, norvy^^cyl, undecyl, dodecyl, tridecyl, tetradecyl, or 
pentadecyl; B is hydrogei^J^^ D is phenylene, tolylene, xylylene, 
biphenylene, substitureaX biphenylene, phenanthrenylene, 
dihydrophenanthrenylene, fttjorenyiene, dibenzothiophenediyi, 
dibenzofurandiyi, carbazolediyi, methytene, polymethylene, dialkylmethylene, 
dioxyalkane, dioxyarene, or oligoethylerm oxide. 



»V7 6. 



av 6. A thin film transistor device comprised of a substrate, a 
gate electrode, a gate dielectric layer, a source electrode and a drain 
electrode, and a semiconductor layer comprised of the polythiophene of 
claim 1. \ 



7. \ A thin film transistor device in accordance with claim 6 
wherein A is alkyi containing from about 5 carbon atoms to about 25 carbon 
atoms; B is hydrogenVor a short chain alkyI; and D, when present, is arylene 
or dioxyarene, each containing from about 6 to about 40 carbon atoms, or 
alkylene or dioxyalkane,>each containing from about 1 to about 20 carbon 
atoms, and wherein said sburce electrode and said gate dielectric layer are 
in contact with said semiconouctive layer. 
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8. A thin film transistor device in accordance with^laim 6 
wherein A is alkyi containing from about 6 to about 15 carbon aifoms; B is 
hydrogen; and D is arylene containing from about 6 to aheait 30 carbon 
atoms, and wherein said source/drain electrodes and said gate dielectric 
layer are in contact with said semiconductive layer. 



9. A thin film transistor device in accordance with claim 6 

/ 

wherein D is phenylene, tolylene, xylyl^ne, biphenylene, substituted 

biphenylene, phenanthrenylene, dihydrophenanthrenylene, fluorenylene, 

/ 

dibenzothiophenediyi, dibenzofurandiyi, carbazolediyi, methylene, 
polymethylene, dialkylmethylene, dipxyalkane, dioxyarene, or oligoethylene 
oxide, and wherein said source/drain electrodes and said gate dielectric 



layer are in contact with said semiconductive layer. 




10. A thin film transistor device in accordance with claim 6 



wherein A is hexyl, beptyl, octyl, nonyl, decyl, undecyl, dodecyl, tridecyl, 

tetradecyl, or pentadecyl; B is hydrogen; and D is phenylene, tolylene, 

/ 

xylylene, biphenylene, substituted biphenylene, phenanthrenylene, 
dihydrophenartnrenylene, fluorenylene, dibenzothiophenediyi, dibenzofuran- 
diyi, carbazoljediyl, methylene, polymethylene, dialkylmethylene, dioxyalkane, 
or dioxyar|!ne, and wherein said source/drain electrodes and said gate 
dielectricilayer are in contact with said semiconductive layer. 
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11. A thin film transistor device in accordance with claim 6 
wherein said substrate is a plastic sheet of a polyester, a polycarbonate, or a 

polyimide, said gate, source, and drain electrodes are each independently 

/ 

comprised of gold, nickel, aluminum, platinum, indium titanium oxide, a 

/ 

conductive polymer, a conductive ink or paste comprising a dispersion of 

/ 

conductive particles in a dispersing medium, and said^gate dielectric layer is 
comprised of silicon nitride, silicon oxide, insulating/polymers of a polyester, 
a polycarbonate, a polyacrylate, a poly(methacrylate), a poly(vinyl phenol), a 
polystyrene, a polyimide, an epoxy resin, an/inorganic-organic composite 
material of nanosized metal oxide particles dispersed in a polymer, a 
polyimide, or an epoxy resin; and wherein- said source/drain electrodes and 
said gate dielectric layer are in contact with said semiconductive layer. 



12. A thin film transistor device in accordance with claim 6 
wherein said substrate is glass op4 plastic sheet; said gate, source and drain 
electrodes are each independently comprised of gold; said gate dielectric 
layer is comprised of an organic polymer of poly(methacrylate), polyacrylate, 
poly(vinyl phenol), polystyrene, polyimide, polycarbonate, or a polyester, and 
wherein said source/drain electrodes and said gate dielectric layer are in 
contact with said semiconductive layer. 



13. / A thin film transistor device in accordance with claim 6 
wherein said pplythiophene layer is fomned by a solution process of spin 
coating, stamp printing, screen printing, or jet printing, and wherein said 
source/drairyelectrodes and said gate dielectric layer are in contact with said 
semiconductive layer. 
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14. A thin film transistor device in accordan^e^itli claim 6 
wherein said gate, source and drain electrodes, dielectric, and 
semiconductor layers are formed from componepts deposited by solution 
processes of spin-coating, solution casting, ^atmp printing, screen printing, 
and jet printing, and wherein said source/drain electrodes and said gate 
dielectric layer are in contact with sai<ls^miconductive layer. 




15. A thin filn;)^transistor device in accordance with claim 6 
wherein the substrate is aplastic sheet of a polyester or a polycarbonate, 
and the gate, source/Cnd drain electrodes are comprised of conductive 
polymers of polyst^ene sulfonate-doped poly(3,4-ethylenedioxythiophene) 
or a conductiv^idnk or paste of a colloidal dispersion of a metal of silver or 
gold in a bhraer, and the gate dielectric layer is an organic polymer or an 
inorganic^xide particle-polymer composite, and wherein said source/drain 
electrodes and said gate dielectric layer are in contact with said 
serrHconductive layer. 
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16. 



A thin film transistor device comprised of a substrate, a 



/ 



gate electrode, a jjate dielectric layer, a source electrode and a drain 
electrode, and in aontact with the source/drain electrodes and the gate 
dielectric layer, a semiconductor layer comprised of a polythiophene 
represented by Formula (HI) 



B A 
(III) 

wherein A is a long sidej chain; B is hydrogen or a short side chain; and D is 
a divalent segment; a and c represent the number of A-substituted 
thienylenes; b is the nuipber of B-substituted thienylene units and is from 0 
to about 6; d is 0 or 1 ; ar|d n is the degree of polymerization or the number of 
the monomer segments Jn the polythiophene. 



^Mvherein D is a di 



A thin film transistor device in accordance with claim 1 
divalentlfRj^ge optionally comprised of a saturated moiety of 
alkylene, -0-R-0-, -S-R-S-, -WHsR-NH-, where R is alkylene or arylene, or an 
unsaturated moiety of an arylene orheteroaromatics. 



18. A thin film transistor device in accordance with claim 17 
wherein A is alkyi containing from 6 taabout 25 carbon atoms; B is hydrogen 



or alkyI containing from 1 to .about 3 carbon atoms; D is arylene or 
dioxyarene, each containing/from about 6 to about 40 carbon atoms, or 
alkylene or dioxyalkaney^ch containing from about 1 to about 20 carbon 
atoms. 
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19. A thin film transistor device in accordance with/claim 17 
wherein A is alkyi containing from about 8 to about 12 carbon §loms, and B 
is a hydrogen atom. 

20. A thin film transistor device in acconzfance with claim 17 
wherein A is alkyI containing from 5 to about 15y<^rbon atoms; B is a 
hydrogen atom; D is arylene; a, b, c, and m are in^iependently selected from 
the numbers 1 , 2, and 3; and d = 1 . 

21. A thin film transistor device in accordance with claim 17 
wherein A is alkyI containing from about^^ B to about 12 carbon atoms; B is a 
hydrogen atom; D is arylene; a = c= iTi = 1;b = 2; and d = 1 . 

22. A thin film ti;ansistor device in accordance with claim 17 
wherein n is from about 5 to about 5,000. 



23. A thin film transistor device in accordance with claim 17 

/ 

wherein the number ^verage molecular weight (Mn) of (m) is from about 
2,000 to about 100^00, and wherein the weight average molecular weight 
(Mw) is from abo^t 4,000 to about 500,000, each as measured by gel 
permeation chromatography using polystyrene standards. 



^24. A thin film transistor device in accordance with claim 17 
wherein the number average molecular weight (Mn) of (m) is from about 
10,000 tof about 30,000 and the weight average molecular weight (Mw) is 
from abcHJt 15,000 to about 100,000. 
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25. A thin film transistor device In accordance with clarrm 17 



wherein A is hexyl, heptyl, octyl, nonyl, decyl, undecyl, d^decyl, tridecyl, 
tetradecyl, or pentyldecyl. 




26. A thin film transistor device in accordance with claim 17 
wherein D is an arylene selected from^the group consisting of phenylene, 
tolylene, xylylene, biphenylene, substituted biphenylene, fluorenylene, 
phenanthrenylene, dihydro^enanthrenylene, and dibenzofuranediyi, 
dibenzothiophenediyi, carbazole-diyL 



27. Xthin film transistor device in accordance with claim 17 
wherein D is saturated linkage selected from the group consisting of 
alkylene, dioxyalkane, dioxyarene, and oligoethylene oxide. 
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32. A thin film transistor device in accordance wittvclaim 16 

wherein said substrate is a plastic sheet of a polyester, a polycarbonate, or a 

/ 

polyimide; said gate, source, and drain electrodes are eaqh independently 
connprised of gold, nickel, aluminunn, platinum, or indium titanium oxide; and 

said gate dielectric layer is comprised of silicon nitride, silicon oxide, 

/ 

insulating polymers of polyester, polycarbonates, polyacrylate, 

/ 

poly(methacrylate), poly(vinyl phenol), polystyrene; polyimide, or an epoxy 
resin. 




33. A thin film transistor device in accordance with claim 17 

/ 

wherein said substrate is glass or a plastic sheet; said gate, source and drain 
S electrodes are each independently^c6mprised of gold or a metal dispersion 

I in a blnden sa« gate *,ec..o .^r Is ^ o, an o^anlc pc,vn.er of 

m polyester, polycarbonate, polyacrylate, poly(methacrylate), poly(vinyl 

lis ; ^' 

'% phenol), polystyrene, polyimi&e, or an epoxy resin, or an inorganic-organic 

composite of nanosized metal oxide particles dispersed in a polymer of a 
in polyester, a polyimide, pr an epoxy resin. 

? / 

1?== 34. A thin film transistor device In accordance with claim 16 

m wherein the thickness of the substrate is from about 10 micrometers to about 

10 millimeters; the thickness of the gate dielectric layer is from about 10 
nanometers^to about 1 micrometer; the thickness of the polythiophene 
semiconductor layer is from about 10 nanometers to about 1 micrometer; the 
thickn^^ of the gate electrode layer is from about 10 nanometers to about 



10 nfiicrometers; and the thickness of the source or drain electrode is from 
abput 40 nanometers to about 1 micrometer. 



Add 
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